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Sichuan Basin: Central Shell Block
 Block approx 4,100 km?

* Rugose topography. Incised
dendritic drainage.

* Humid Subtropical Monsoonal
« Large anthropomorphic influence

* Densely populated rural area
(500-600 persons/km2)

« Economy dominantly rural
agricultural. “Bread basket” of China.

 Large part of adult populace are
absent as migrant laborers.

* Multiple levels of government:
Village, Township, County, Prefecture,
Province, National.
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Sichuan Basin: Operational Challenges

» Operating presents unique challenges.
Both Technical & Non-technical

* High potential impact of operations on
local communities.

* Drilling many wells from scores of multi-
well pads will place stresses on the host
communities:

» Proximity of residences to pads.

» Transfer of land from agricultural
use.

» Loss of economic livelinood &
physical displacement.

* Infrastructure wear from heavy
vehicle traffic.

« Water needs & water quality.

« Generation of waste products.
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Sichuan Basin: Operating in Proximity to Communities




Safety & Well
Integrity

Shell designs, constructs and
operates wells and facilities in a
safe and responsible way.

Water

Shell conducts its operations to
protect groundwater and reduce
water use as reasonably
practicable.

Air
Shell conducts its operations in

order to protect air quality and
control its fugitive emissions.

pREe:
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Shell and Tight Gas: The Five Core Onshore Operating Principles

Footprint

Shell works to reduce its
operational footprint.

Community

Shell engages with local
communities regarding socio-
economic impacts that may arise
from our operations.
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Safety and Well Integrity

A -Annulus Pressure

b b

— 24" conductor casing
(30-60 feet)

B -Annulus Pressure
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Safety and Well Integrity

Treatable Groundwater Aquifers jrees Private Well

e Municipal Water Well:
/ < 1,000 ft.

Additional steel casing
and cement to protect
groundwater

" Protective Steel Casing

NOT TO SCALE . 3 :
Y Approximate distance
from surface: 8,000 feet

IPTC-16859 Responsible Unconventional Gas Operating Principles in Practice, Sichuan, China. Anthony Corti3



Slide 8

Water: Operating Proximity
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Water: Baseline Monitoring

 Detailed environmental baseline monitoring
prior to operations at all sites.

« Continuous surveys during/post operations.

» Close Liaison with residents, government and
the EPB during operations.

* Respond promptly and proactively to any
potential concerns.
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Water: Baseline Monitoring

Regular parameters: Organics: Metals: Radioactivity (Bq/L)
Lol Br TOC Mg Hg Gross a-Radioactivity
Temperature
pH NO;-N Methane Boron (B) Be Gross B-Radioactivity
DO NO,-N Oil and Grease Fe cd Soil Parameter:
COD,, ss LAS Zn Sr pH L
Cre As
cop,, Total Cl BTEX K Se
Fe Total Cr
BOD: Br Volatile phenol Cu Ag Mn Se
NH,-N DS Aldehydes Cré+ Ca Pb TRE
Zn TDS
NO;-N Sulfide Alcohols Total Cr Ba y 0il &
NO,-N Sulfate Ph Grease
Cu
SS Si As
Hg
Total Cl Ni Be
Ba
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Water: Zero Release at Sites/ Closed Loop
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Water: Fluid Inventories

Wl WELLA WELLB WELLC
Stage # 1 2 3 4 1 2 3 1 2 3
Zones ¥u 2 ¥u 2 ¥u d Xud ¥u 2 ¥u 2 ¥u & Xu 2 Xud ¥u &
Stimulation Prop Frac | Prop Frac | Prop Frac | Prop Frac | Prop Frac | Prop Frac | Prop Frac | Prop Frac | Prop Frac | Prop Frac
Acd, | Mix=d 2.0 120 50 50 12.0 120 20 123 ] 1.1
3 |Pumped 108 120 50 50 12.0 120 20 123 133 1.1
Gel, | Miv=d E85.0] 5050 5750 579.0 734.0] 6EI0 7340 590 367.0 3670
FiE e 3580 3740 504.0 5310 &70.0| 6200 5550 250 3690 3760
Jab Valume (') ==C0n =T 5 505.0] 6580 00| 4130 1380 3&7.0 3210 50| 4130 320
| Wate m? |Pumped EEER 3700 0.0 BN 010 3850 2450 5.0 Z50.0 Z50.0
o | Mixza | 1,206.0] 11750 SEL.0 5950 BE4.0] 10680 1,067.0 735 3 7923 A71.1
Total m [o mpea 6923 7560)  510.0]  BGLD| 783.0] 1,0180] 9160 663.3 G413 Gag.1
o | Aded | LSO L1073 SRR AR SBESE] LEYRO[ SO0BSP[ LUBE] IASLO] L5iLT
Bgl |Pumped] 14108 15611] 21037 2,2164] 2,/966] 25578] 2,7465] 1,7865] 15407 15694
FI0E | Added | Lo i 5| LO0BZ| LiBeh| LIGr| LI5TO| L3viE| LAELd SR TIOC TIOC
[liters) |Pumped ETIE 7195| 10032 1.057.0] 13336 12341 13088 L] 7345 TAE A
68 | Added 3623 Z65 5 3045 3045 3860 3623 3560 414 1930 1550
[liters) |Pumped 177.7 1967 Z65.0 7792 3523 3260 3450 7251 1540 197 7
010 | Adeed 5553 7303 EERE B373| 10614 5553| 10814 555 7 5507 5307
Bzl [Pumped FEEE 5105 758 7574 EEEIE] EEER 5515 ] EEERS ERER
Gel Added 523 3319 3806 3806 4825 4529 dm 5 017 74137 7417
e rmarrery 7722 7458 3313 ELEN] 4404 A07 5 432 5 7813 7425 7471
MOR | Added | L8115 13277| 15223 L5423 13298 18115 15298 12058 3543 3513
Bzl [Pumped 5857 S833| 13251 1.396.1 17516 15301| 17300 1,253 §70.2 EEENS
RIE | Adged 3623 7655 3045 3045 3860 3623 3560 414 1930 1550
kgl [Pumped 1777 1967 Z65.0 7792 EEFIE] 3260 3450 7251 1940 197 7
475 | Added EEFIE] Z55%5 3045 3015 3550 EERE 3550 14 1530 1550
Bzl |Pumped 777 1587 Z550 EREN EEFIE] 3350 3150 R 1540 157 7
"5 | Aded | e 55 (23] Lot T T T vy {0 IS TZT
Miters) |Purmped EL 156 3] 127 133 50.7 EX ] 7593 342 EL ]
) FI0E | Added 365 5 EEE] 0.0 217.2 726 1530 155 5 SEER 717.2 a5 4
Slick Water [tersy |Pumpea] 1805 1545 00| 1703 £3.1] 2030| 1234 1373 1367 137
064 | Added 7655 3160 [31] 717 2 7IE 1930 1658 LR 7172 a5 4
[ites |Pumped| 180 6 19456 (3] 1709 5351 Z03.0 1794 1173 1367 136.7
MZE | Added 7030 1160 770 EENI] 100 EE] 1355 550 ] 770
Bactericide / Bzl |Pomped ] 742 £7.0 B 1 373 EEES 1084 75.0 552 1057
Biocide M230 | Added 0.0 00 0.0 0.0 0.0 aa &0.0 ] 50 =]
fliterd | Pumped 0.0 o] 00 0.0 0.0 00 T30 TG 15 TE
100 mesh 0.0 100 5.0 10.0 5.0 0.0 0.0 5.3 55 55
awToc 14.5 50 0.0 5.0 0.0 112 15.0 3.0 7.5 415
Proppant[MT) | 20/40C |Pumped 334 510 73.0 105.0 140.0 44.4 112.0 112.0 155 100.3
20/20 RCP 5.4 i 15.0 15.0 1.0 14.0 0.0 0.0 a0 a0
Tatal 113 4 530 33.0 1550 145.0 5.5 137.0 1213 50.2 110.5
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Air Quality: Flaring NOT Venting

Facilities Commissioning

nitial Flow back
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Air Quality: Flaring NOT Venting
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Air Quality: Context
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Footprint

» We carefully select and design our
appraisal sites to avoid resettlement
and utilize existing topography.

* Land is acquired on a temporary basis
and either reclaimed or converted to
permanent acquisition once a gas well
IS to be tied-in.

» Pad sizes in Sichuan are considerably
smaller than equivalent well sites in
North America, or even in Changbei.

» Future development pads will contain

more wells per pad, but will continue to
use these principles.
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Footprint: Reduced Lease Size

Satellite Image: 20-Well Montney Cluster ,Canada
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Footprint: Minimize Impact

Dual Cellar Well Site,
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Footprint: Minimize Impact

.“,

. Dual Cellar WeII'Si.te,;r"'-‘?‘_‘,“"-_ N
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Footprint: Utilize topography and existing infrastructure
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Footprint: Utilize topography and existing infrastructure
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Footprint: Rapid Restoration

R

Current Sichuan Appraisal Dual Well Pad Size.

6,175 m?
65m @

95m

A

Reduced Sichuan Lease Size.

8,400 m?

70m [ )

120m

| 4

Initial Sichuan Exploration/Appraisal Lease Size.
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Footprint: Future Development Pads

Well Pad:
135m X 60m

60m X 33m

CWI|, Lay down area:
98m X 66m

Land Area Requirements: > 16,000 M2 with the width > 60m
O 16 wells per pad: 200m X 80m
O 36 wells per Pad: 300m X 100m

O  IPF/CPF: ~70,000 M2
Note:

%  Grey: Permanent Land

%  Others: Temporary Land Lease

Production Facility:
50m X 32m
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Community: People are Empowered

o e : -
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Liaise closely with residents, and Government wrt operations and their impacts.

Maintain live community grievance/engagement registers at all sites.

Full-time community liaison teams infield. Budget has tripled in 3 years.

Respond promptly to all issues and track them till closure.

Operate on a policy of minimal impact to the community.

Promptly repair any damage.
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Community: Frequent Engagement and Consultation
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Noise and Vibration

« EPB requires noise monitoring on site
* to verify legal compliance
* or required to pay discharge fees and compensation payments.

*Measurements taken but not completed consistently. Noise monitoring
handed over for each location in the same way as the community register is.

» For each operation identify main noise sources that may or may not be in
operation at the time. Utilize readings to improve noise management

*The process allows confirmation of compliance

* Also allows identification to what extent we are liable to pay compensation by
generating maps of the noise exposure for each operation.

* Boundary limits are defined under law, - not required to pay compensation to
farmers outside these limits.
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Noise and Vibration

(weliname) Location Noise Monitoring JQ Noise Monitoring Well -X

90

20

70

50
= m Constr
g 50 A MW Top Hole
K]
= W Casing
2
2 ap |- WEBottom Hole
g a

30 4 L Frac

M Flowhack

20 A B

10 4 B

o m

1 2 3 4 S 3 7 2 9 10 11 12
Manitoring Station

| Night Noise Distribution - Tan101}:

Located on the west side at the entrance to the rig site

Located on the NW corner of the rig site

Located on the NE corner of the rig site

Located on the SW corner of the rig site

Located on the SE corner of the rig site

Located on the "T" junction of the road to the south of the rig pad
House on the East side of the location.

House located NE of the location dur north of location 7
House located on the Southern side of the valley
Building located on the Western side of the well pad
Farm on SW side o fhte location

Farm east of the location

O |IN|[Oo [N WIN |-

=
o

[
[

[
N

| Interpolated noise map using IDW interpolation method.
| Assumption made was that the well pad had a maximum
9008 at 1m.

however, improvements can be made on data collection. 28
age: WorkdView2 satellte data, acquired




Noise and Vibration
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Community: Frequent Engagement and Consultation
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Community: Impact on Project
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200

a00

535

400

300

200

WELLL1 WELL 2 WELL3 WELLS WELLS WELL6 WELL7 WELLS WELLS WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL
10 11 12 13 14 15 16 17 18 12

m Post drill
EEEPermenant LA

I W

. Crilling

[ Rig Move

B Pre-drill Construction
I Land Acquisition
== Cumulative
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: P A Ol - 22 Road Upgrade.
Bridge Upgrade Village Accezz Road Upgrade.

R
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Community: Employment and Communlty Content

!pedldorfwoon-.fu:ionm_ - ;
‘1. T e

Camp .l.ppori Loedendu./

e ‘W!!

IPTC-16859 Responsible Unconventional Gas Operating Principles in Practice, Sichuan, China. Anthony Cortss




Slide 34

Community: Positive Feedback
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Responsible Operations: Success Factors

* Implementation of the 5 Onshore operating principles through a learning-by-
doing approach - based on technical innovation & innovation in approach to
management of environmental and social risks. Adapt to unique challenges in
Sichuan.

« Adaptive management and integration of ‘technical’ and ‘non-technical’ solutions
to challenges presented by subsurface and surface factors.

» Close collaboration with partner, contractors and national and provincial
regulators and government authorities.

» Application of best practices from Shell operations around the world.

» Leadership in setting expectations and encouraging behaviors that lead to
innovation and problem solving .

 Early identification and proactive response to community concerns.

» Place the right resources at the community/operational fence-line to address
community concerns promptly and in a transparent manner.
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